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INTRODUCTION 


DISCUSSION 


PURPOSE. 

The  purpose  of  this  study  was  to  ensure 
sMximum  efficiency  of  the  overall  air 
traffic  operation  by  continually  per- 
■itting  technical  and  operationally 
oriented  personnel  to  evaluate  the 
proposed  tower  cab  design  and  configu¬ 
rations  through  use  of  a  full-scale, 
mockup  technique. 

BACKGROUND . 

Control  of  air  traffic  at  thu  Philadel¬ 
phia  (PHL)  International  Airport  has 
been  provided  by  personnel  of  the 
Federal  Aviation  Administration  (FAA) 
Airport  Traffic  Control  Tower  located  on 
top  of  the  airport  terminal  building. 
This  present  control  tower  structure  is 
a  four-sided  tower  cab,  now  outmoded. 

The  new  air  traffic  control  tower,  a 
525-square-foot  We It on- Beckett  octagonal 
cab,  is  being  built  to  replace  the 
present  tower  cab.  This  new  structure, 
with  its  associated  base  building,  is  to 
be  located  on  the  south  side  of  the 
field. 

Facility  personnel  had  been  working  on  a 
plan  for  operational  position  and  equip¬ 
ment  arrangements  in  the  new  tower, 
which  was  designed  to  enhance  the  PHL 
air  traffic  operation.  The  FAA  Tech¬ 
nical  Center  was  requested  to  assist  in 
this  effort  with  the  following 
objectives: 

1 .  Provide  a  full-scale  mockup  of  the 
proposed  tower  console  arrangement  in  a 
realistic  tower  cab  environment. 

2.  Develop,  evaluate,  and  modify,  as 
required,  an  equipment  and  positional 
arrangement  plan  suitable  for  PHL. 


A  full-scale  mockup  of  a  Welton-Beckett 
525-square-foot  tower  cab  (see  figure  1) 
was  constructed  in  the  Technical 
Center'a  Air  Traffic  Control  (ATC) 
Facilities  Configuration  Laboratory. 
The  mockup  was  made  of  foamcore  and 
wood.  All  equipment  on  the  consoles  was 
either  actual  or  a  facsimile  faceplate 
of  equipment;  i.e.,  when  some  equipment 
was  not  available,  actual  sise  photo¬ 
graphs  or  cardboard  cutouts  were  used. 

Operational  input  to  the  study  was 
accomplished  by  bringing  teams  of  air 
traffic  controllers  from  the  PHL 
facility  to  the  Technical  Center  to 
evaluate  placeswnt  of  equipmnt.  Each 
group  was  briefed  on  all  facets  of  the 
plan  and  provided  with  the  opportunity 
to  stand  or  ait  at  the  various  oper¬ 
ational  positions.  Their  determin¬ 
ations  were  taken  into  consideration  on 
the  many  aspects  of  the  modernisation 
plan. 

The  initial  test  concept  reflected  the 
following  operational  positions: 

1.  Two  Ground  Control  (GC) 

2.  Two  Local  Control  (LC) 

3.  Two  Local  Control  Coordinators  (LCC) 

4.  One  Terminal  Control  Area  (TCA) 

5.  One  Flight  Data/Clearance  Delivery 
(FD/CD) 

6 .  One  Supervisor 

With  the  exception  of  the  TCA,  all 
control  positions  faced  an  active 
runway.  The  GC  positions  were  located 
in  the  middle,  the  LC's  were  located  in 
the  corners  using  bright  radar  indicator 
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tower  equipment  (BRITE)  IV  displays  at 
console  level,  gimbal  mounted,  and  the 
LCC's  were  located  on  the  outside  of  the 
LC  positions.  The  TCA  was  located 
adjacent  to  the  LCC  position  (along  one 
side  of  the  tower  cab). 


RESULTS 


Modifications  were  made  to  the  tower 
consoles,  and  movement  of  some  equipment 
was  made  at  the  request  of  PHL  tower 
personnel.  In  addition  to  modifications 
to  the  tower  consoles,  a  request  was 
made  by  tower  personnel  for  a  new 
approach  to  the  Flight  Oata/Clearance 
Delivery  (FD/CD)  console  in  the  center 
of  the  cab.  A  standard  console,  seating 
two  persons,  was  judged  totally  inade¬ 
quate  for  the  joint  FD/CD  position.  To 
this  end,  a  new  console  was  designed 
which  could  accommodate  the  FD/CD 
position  and  associated  equipment  and 
still  provide  some  storage  space. 

During  the  study,  continuing  changes 
were  made  to  planned  positions  and 
respective  equipment.  To  partly  expand 
on  the  previously  cited  positions, 
initially  there  were  to  be  two  LC's, 
each  with  a  BRITL  IV  radar  console,  two 
GC's  with  one  Airport  Surface  Detection 
Equipment  (ASDE),  and  one  TCA  with  a 
BRITE  IV.  Because  of  the  evaluation, 
the  mockup  configuration  was  later 
changed,  at  the  request  of  PHL  and 
Regional  Office  personnel,  to  one  GC 
with  an  ASDE.  The  two  LC's  were  still 
at  the  corners  facing  an  active  runway, 


each  with  a  BRITE  IV  at  console  level  on 
a  pedestal,  gimbal  mounted.  (See 
figures  2  and  3.)  The  LCC's  were  placed 
on  each  side  of  the  GC  beside  the  LC. 
The  TCA  controller  was  relocated  to  the 
LC  position  not  in  use  at  the  time,  and 
all  positions  faced  an  active  runway. 

The  FD/CD  console  has  also  undergone 
numerous  changes.  It  originally  was  a 
standard  FD/CD,  which  was  totally 
inadequate  for  the  PHL  facility.  It  was 
modified  to  a  "U"  shape,  a  half-moon 
shape,  and  finally  to  an  "L"  shaped 
console.  The  "L"  shaped  island  was 
favorably  accepted  by  the  PHL  tower  and 
Eastern  Region  personnel.  (See  figure 
4.) 

The  Supervisory  console  had  been  tenta¬ 
tively  accepted,  but  modifications  were 
then  required  at  the  request  of  facility 
personnel.  The  bookcase  was  relocated 
from  the  right  side  to  the  left  side  of 
the  console.  (See  figure  5.) 

There  will  be  no  requirements  for 
waivers  by  the  Eastern  Regional  Office. 
The  modifications  made  on  the  consoles 
have  been  accepted,  and  placement  of 
actual  instrumentation  will  be  finalized 
by  the  facility  ft  a  later  date. 


CONCLUSION 


It  was  concluded  that  the  console  design 
as  fabricated  and  evaluated  by  the 
Technical  Center  was  feasible. 


2 


INTRODUCTION 


DISCUSSION 


PURPOSE . 

The  purpose  of  this  study  was  to  ensure 
maximum  efficiency  of  the  overall  air 
traffic  operation  by  continually  per¬ 
mitting  technical  and  operationally 
oriented  personnel  to  evaluate  the 
proposed  tower  cab  design  and  configu¬ 
rations  through  use  of  a  full-scale, 
tnockup  technique, 

BACKGROUND. 

Control  of  air  traffic  at  the  Philadel¬ 
phia  (PHL)  International  Airport  has 
been  provided  by  personnel  of  the 
Federal  Aviation  Administration  (FAA) 
Airport  Traffic  Control  Tower  located  on 
top  of  the  airport  terminal  building. 
This  present  control  tower  structure  is 
a  four-sided  tower  cab,  now  outmoded. 

The  new  air  traffic  control  tower,  a 
525-square-foot  We It on- Beckett  octagonal 
cab,  is  being  built  to  replace  the 
present  tower  cab.  This  new  structure, 
with  its  associated  base  building,  is  to 
be  located  on  the  south  side  of  the 
field. 

Facility  personnel  had  been  working  on  a 
plan  for  operational  position  and  equip¬ 
ment  arrangements  in  the  new  tower, 
which  was  designed  to  enhance  the  PHL 
air  traffic  operation.  The  FAA  Tech¬ 
nical  Center  was  requested  to  assist  in 
this  effort  with  the  following 
objectives: 

1.  Provide  a  full-scale  mockup  of  the 
proposed  tower  console  arrangement  in  a 
realistic  tower  cab  environment. 

2.  Develop,  evaluate,  and  modify,  as 
required,  an  equipment  and  positional 
arrangement  plan  suitable  for  PHL. 


A  full-scale  mockup  of  a  We lton- Beckett 
525-square-foot  tower  cab  (see  figure  1) 
was  constructed  in  the  Technical 
Center's  Air  Traffic  Control  (ATC) 
Facilities  Configuration  Laboratory. 
The  mockup  was  made  of  foamcore  and 
wood.  All  equipment  on  the  consoles  was 
either  actual  or  a  facsimile  faceplate 
of  equipment;  i.e.,  when  some  equipment 
was  not  available,  actual  size  photo¬ 
graphs  or  cardboard  cutouts  were  used. 

Operational  input  to  the  study  was 
accomplished  by  bringing  teams  of  air 
traffic  controllers  from  the  PHL 
facility  to  the  Technical  Center  to 
evaluate  placement  of  equipment.  Each 
group  was  briefed  on  all  facets  of  the 
plan  and  provided  with  the  opportunity 
to  stand  or  sit  at  the  various  oper¬ 
ational  positions.  Their  determin¬ 
ations  were  taken  into  consideration  on 
the  many  aspects  of  the  modernization 
plan. 

The  initial  teat  concept  reflected  the 
following  operational  positions: 

1.  Two  Ground  Control  (GC) 

2.  Two  Local  Control  (LC) 

3.  Two  Local  Control  Coordinators  (LCC) 

4.  One  Terminal  Control  Area  (TCA) 

5.  One  Flight  Data/Clearance  Delivery 
(FD/CD) 

6.  One  Supervisor 

With  the  exception  of  the  TCA,  all 
control  positions  faced  an  active 
runway.  The  GC  positions  were  located 
in  the  middle,  the  LC's  were  located  in 
the  corners  using  bright  radar  indicator 


1 


Cower  equipment  (BRITE)  IV  displays  at 
console  level,  gimbal  mounted,  and  the 
LCC's  were  located  on  the  outside  of  the 
LC  positions.  The  TCA  was  located 
adjacent  to  the  LCC  position  (along  one 
side  of  the  tower  cab). 


RESULTS 


Modifications  were  made  to  the  tower 
consoles,  and  movement  of  some  equipment 
was  made  at  the  request  of  PHL  tower 
personnel.  In  addition  to  modifications 
to  the  tower  consoles,  a  request  was 
made  by  tower  personnel  for  a  new 
approach  to  the  Flight  Data/Clearance 
Delivery  (FD/CD)  console  in  the  center 
of  the  cab.  A  standard  console,  seating 
two  persons,  was  judged  totally  inade¬ 
quate  for  the  joint  FD/CD  position.  To 
this  end,  a  new  console  was  designed 
which  could  accommodate  the  FD/CD 
position  and  associated  equipment  and 
still  provide  some  storage  space. 

During  the  study,  continuing  changes 
were  made  to  planned  positions  and 
respective  equipment.  To  partly  expand 
on  the  previously  cited  positions, 
initially  there  were  to  be  two  LC's, 
each  with  a  BRITE  IV  radar  console,  two 
GC's  with  one  Airport  Surface  Detection 
Equipment  (ASDE),  and  one  TCA  with  a 
BRITE  IV.  Because  of  the  evaluation, 
the  mockup  configuration  was  later 
changed,  at  the  request  of  PHL  and 
Regional  Office  personnel,  to  one  GC 
with  an  ASDE.  The  two  LC's  were  still 
at  the  corners  facing  an  active  runway. 


each  with  a  BRITE  IV  at  console  level  on 
a  pedestal,  gimbal  mounted.  (See 
figures  2  and  3.)  The  LCC's  were  placed 
on  each  side  of  the  GC  beside  the  LC. 
The  TCA  controller  was  relocated  to  the 
LC  position  not  in  use  at  the  time,  and 
all  positions  faced  an  active  runway. 

The  FD/CD  console  has  also  undergone 
numerous  changes.  It  originally  was  a 
standard  FD/CD,  which  was  totally 
inadequate  for  the  PHL  facility.  It  was 
modified  to  a  "U"  shape,  a  half-moon 
shape,  and  finally  to  an  "L"  shaped 
console.  The  "L"  shaped  island  was 
favorably  accepted  by  the  PHL  tower  and 
Eastern  Region  personnel.  (See  figure 
4.) 

The  Supervisory  console  had  been  tenta¬ 
tively  accepted,  but  modifications  were 
then  required  at  the  request  of  facility 
personnel.  The  bookcase  was  relocated 
from  the  right  side  to  the  left  side  of 
the  console.  (See  figure  5.) 

There  will  be  no  requirements  for 
waivers  by  the  Eastern  Regional  Office. 
The  modifications  made  on  the  consoles 
have  been  accepted,  and  placement  of 
actual  instrumentation  will  be  finalized 
by  the  facility  at  a  later  date. 


CONCLUSION 


It  was  concluded  that  the  console  design 
as  fabricated  and  evaluated  by  the 
Technical  Center  was  feasible. 


2 


Loc-fcu  Gaut«£>i_  \y  Grttjouuo  Local.  CouTaau— ' N 

CoOMliukTOB.  CouTBO\_  CooROluATOO, 


Towcit  *^bu?*PoRT  &quvpwcut 


'  TbwtR  eouPWtv\soR,%  A«tA 


FIGURE  1 .  PROPOSED  OPERATIONAL  POSITI 


10HAL  POSITION  AND  EQUIPMENT  ARRANGEMENT 
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FIGURE  2.  FINAL  OPERATIONAL  POSITION  AND  EQUIPMENT  ARRANGEMENT 
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FIGURE  4.  "L"  SHAPED  FD/CD  ISLAND  CONSOLE 


FIGURE  5.  SUPERVISORY  CONSOLE  (BACKGROUND) 


